G protein-coupled receptors (GPCRs) represent the largest family of membrane proteins in the human genome and are the target of approximately half of all therapeutic drugs. For many years, GPCRs were thought to exist and function as monomeric units. However, during the past two decades, substantial biochemical, structural and functional evidence have indicated that GPCRs can associate and form heteromers that exhibit functional properties distinct from the corresponding monomers. The understanding of the unique pharmacological and functional properties of such heteromers is a major challenge for neuroscience, particularly given the abundant evidence suggesting that GPCR heteromers may play a crucial role in neuropsychiatric disorders. Herein, we present current data on the role of GPCR heterodimerization in neuropsychiatric disorders, with a focus on its potential implications in depression. The presented examples of pairs of receptors, with their specific pharmacological and functional properties, are likely to lead to novel effective strategies in antidepressant drug development. The currently available techniques for studying GPCR heterodimerization, both in vitro as well as in situ in native tissue, are also described.
